It has been proposed that infants who die of sudden infant death syndrome (SIDS) have evidence of growth retardation"2 including abnormalities of growth plate morphology. 3 As there is a close and intricate association between growth plate chondrocytes and their surrounding matrix which they synthesise and modify in preparation for new bone deposition,4 an abnormality in the growth plate could be a primary phenomenon reflected in the composition of the cartilage extracellular matrix. The proteoglycan composition of the growth plate in SIDS has not, however, been extensively investigated.
In the following study a comparison of three carbohydrate epitopes found on the large cartilage proteoglycan, aggrecan, was undertaken to characterise more fully growth plate proteoglycan within the costochondral junction of a series of SIDS cases compared with controls.
Methods
Costochondral junctions of the sixth to eight ribs were taken at necropsy from nine infants in whom SIDS was subsequently diagnosed (age range 7 weeks-i 1 months; average 6-3 months), and from eight controls (age range 11 weeks-months; average 6-1 months who had died suddently from asphyxia (four cases: one inhalation of foreign body; two strangulation on clothing in cot; one strangulation on seat belt in car seat), trauma (two cases: one multiple trauma with head injury from a motor vehicle accident; one case of non-accidental injury), poisoning (one case of iatrogenic overdose of ethylnoradrenaline), and drowning (one case in the bath). The male:female ratio in the SIDS group was 4:5 and 5:3 in the control group. Five of the control infants were dead on arrival to hospital; two died within hours of resuscitation and one died within two days of resuscitation.
After routine processing, which included fixation in 10% formalin and decalcification in nitrous acid/EDTA, 5 ,um sections from the growth plates were cut and stained with haematoxylin and eosin, and with monoclonal antibodies to carbohydrate epitopes on the proteoglycan macromolecule, using standard methods.56
Primary antibody reactivity was visualised using horseradish peroxidase conjugated sheep antimouse immunoglobulin (Silenus, Melbourne, Australia) and diaminobenzidine substrate (Sigma, St Louis, Missouri, USA). Sections minus first antibody incubation were included as negative controls, and Mayer's haematoxylin was used as a counterstain.
The antibodies 2-B-6, 3-B-3, and 5-D-4 (kindly provided by Professor B Caterson, University of North Carolina, Chapel Hill, USA) were used to identify specific glycosaminoglycan sequences in chondroitin-4-sulphate, chondroitin-6-sulphate, and keratan sulphate, respectively. Both 2-B-6 and 3-B-3 required chondroitinase ABC lyase (ICN Immunobiologicals, Costa Mesa, California, USA) digestion to expose epitopes. Sections were therefore digested with 0 05 IU/ml enzyme in 0-IM TRIS-acetate buffer (pH 7 5) for one hour at 37°C before the first antibody was added.
Growth plate morphology, on standard haematoxylin and eosin stained sections, and growth plate proteoglycan distribution, on immunohistochemical staining, were assessed for each case with no knowledge of the cause of death.
Results
Growth plates taken from cases of SIDS showed an orderly structure with regular col- Figures 4A and B Band-like distribution of keratan sulphate associated with cells within the hypertrophic zone, and not with extracellular matrix of the proliferative zone, or with cartilage matrix within the metaphysis in (A) SIDS infant and (B) control.
